Role of medial prefrontal cortex dopamine in age differences in response to amphetamine in rats: locomotor activity after intra-mPFC injections of dopaminergic ligands.
Changes in medial prefrontal cortex (mPFC) dopamine receptor expression and in mPFC projections to the nucleus accumbens in adolescence suggest that there may be age differences in the regulation of drug-related behavior by the mPFC. The age-specific role of prelimbic D1 dopamine receptors on amphetamine-induced locomotor activity was investigated. In experiment 1, rats aged postnatal day 30 (P30), P45, and P75, corresponding to early and late adolescence and adulthood, were given an injection of D1 and D2 antagonists into the prelimbic mPFC before a systemic injection of 1.5 mg/kg of amphetamine and locomotor activity was recorded. In experiment 2, effects of intra-prelimbic injections of a D1 agonist and antagonist on locomotor activity produced by a lower dose (0.5 mg/kg) of amphetamine were investigated. D2 receptor antagonist did not alter amphetamine-induced activity, whereas the D1 receptor antagonist reduced activity produced by 1.5 mg/kg of amphetamine more in P30 than in P45 and P75 rats. In addition, D1 agonist enhanced the locomotor activating effects of 0.5 mg/kg of amphetamine in adolescent rats and decreased activity in adult rats. These results suggest that insufficient activation of mPFC D1 receptors may underlie the reduced activity at the low dose of amphetamine in early adolescent compared to adult rats.